A fluorescence study of the interaction of protein synthesis initiation factors 4A, 4E, and 4F with mRNA and oligonucleotide analogs.
The initial interaction of mRNA with the protein synthesis machinery presumably involves recognition of the 5'-cap (m7GpppN), although it is not clear at the present time whether this recognition is by eIF-4E or eIF-4F. This process has been studied by direct fluorescence titration experiments. The equilibrium constants for the formation of the binary protein: m7GpppG, protein:mRNA, and protein:protein complexes as well as the ternary mRNA:eIF-4E:eIF-4A complexes were measured. These studies show, for the first time, direct evidence for an eIF-4A:eIF-4E interaction. In contrast to earlier studies, we show that the affinity of eIF-4E and eIF-4F for globin mRNA is similar. Furthermore, the relative affinities of mRNA analogs (capped oligonucleotides) for these initiation factors indicate that the cap is the predominant feature recognized for binding, but other features also contribute to the eIF-4E:mRNA interaction.